Mounting evidence has established that diet-induced obesity (DIO) is associated with deficits in hippocampus-dependent memory. The bulk of research studies dealing with this topic have utilized rats fed a high-fat diet as an experimental model. To date, there has been a paucity of research studies that have established whether the memory deficits exhibited in DIO rats can be recapitulated in mice. Moreover, the majority of experiments that have evaluated memory performance in rodent models of DIO have utilized memory tests that are essentially aversive in nature (i.e., Morris water maze). The current study sought to fill an empirical void by determining if mice maintained on a high-fat diet exhibit deficits in two non-aversive memory paradigms: novel object recognition (NOR) and object location memory (OLM). Here we report that mice fed a high-fat diet over 23 weeks exhibit intact NOR, albeit a marked impairment in hippocampus-dependent OLM. We also determined the existence of corresponding aberrations in gene expression within the hippocampus of DIO mice. DIO mice exhibited significant reductions in both SIRT1 and PP1 mRNA within the hippocampus. Our data suggest that mice maintained on a high-fat diet present with impaired hippocampus-dependent spatial memory and a corresponding alteration in the expression of genes that have been implicated in memory consolidation.
Introduction
Obesity is a global epidemic that is marked by myriad medical complications and comorbidities, not the least of which is insulin resistant diabetes (Lazar, 2005) . Both cross-sectional and epidemiological studies have found that obesity is correlated with an increased likelihood of developing age-related cognitive decline (Cohen, 2010; Cournot et al., 2006; Gunstad, Lhotsky, Wendell, Ferrucci, & Zonderman, 2010) . Empirical evidence has revealed that diet-induced obesity (DIO) contributes to memory impairments in adult rodents (Stranahan & Mattson, 2011) . Rats maintained on a high-fat, high-sucrose diet exhibit impaired hippocampusdependent spatial learning and memory, as measured using the Morris water maze (Molteni, Barnard, Ying, Roberts, & Gomez-Pinilla, 2002; Stranahan et al., 2008b) . These aforementioned studies also revealed that the diet-induced memory impairments were associated with reductions in molecules linked to hippocampus-dependent memory formation (e.g., BDNF) (Molteni et al., 2002) . Furthermore, rats maintained on a high-fat diet, in the absence of high sucrose, exhibited a similar impairment in water maze performance (Wu, Ying, & Gomez-Pinilla, 2004) . Surprisingly, in contrast to rats, mice maintained on a similar high-fat diet did not present with impaired water maze performance (Mielke et al., 2006) . The failure of mice maintained on a high-fat diet to exhibit spatial memory deficits might reveal species differences, with rats being more vulnerable to obesity-induced memory impairments than mice (Stranahan & Mattson, 2011) . Alternatively, since mice are apparently less adept at learning the water maze task than rats, it might be more difficult to detect a subtle spatial memory deficit in mice on this task (Frick, Stillner, & Berger-Sweeney, 2000; Stranahan & Mattson, 2011) .
With only a few exceptions, diet-induced hippocampus-dependent memory deficits have been measured using the traditional ''gold standard'' test of spatial memory, the Morris water maze. The water maze is considered to be an aversive test, and is particularly stressful (Harrison, Hosseini, & McDonald, 2009) . Using the water maze to gauge obesity-induced memory impairments might turn out to be a nontrivial consideration, since there is conjecture in the field regarding whether or not obese rodents present with enhanced HPA-axis activity, a physiological abnormality that might skew performance on an aversive task (Lindqvist et al., 2006; Morton, 2010; Stranahan et al., 2008a; Tannenbaum et al., 1997) . Addressing these concerns, a recent study reported that
